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REMARKS 

Reconsideration of the rejections set forth in the Office action mailed July 21, 2005 is 
respectfully requested. Claims 1-14 and 19 are pending; claims 15-18 are cancelled with 
this amendment. 

I. Amendments 

Claim 1 has been amended, for clarity, to state that the solution of aspartic acid and a 
water soluble polymerization catalyst in an aqueous medium "further" contains a volatile 
protic acid selected from the group consisting of hydrochloric acid, hydrobromic acid, and 
hydroiodic acid; i.e., the " volatile protic acid" and the "water soluble polymerization 
catalyst" are not one and the same. This amendment finds support, for example, in original 
claim 4, which recites various embodiments of the "water soluble polymerization catalyst" 
which are clearly different from the volatile protic acids recited in claim 1 . 

Claim 14 has been amended to recite a product rather than a product-by-process, 
incorporating the subject matter of original claims 15-18, which are cancelled. 

No new matter is added by any of the amendments. 

II. Rejections under 35 U.S.C. §112, Second Paragraph 

Claim 1 was rejected under 35 U.S.C. §112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

As noted above, the claim has been amended to clarify that the recited hydrohalide and 
the recited "polymerization catalyst" are not one and the same. 

In view of the foregoing, the applicants submit that claims comply with the require- 
ments of 35 U.S.C. §112, second paragraph. 

III. Rejections under 35 U.S.C. 5102(b) 

Claims 14-19 were rejected under 35 U.S.C. § 102(b) as being anticipated by Chou, U.S. 
Patent No. 5,856,427. This rejection is respectfully traversed for the following reasons. 



4 



Express Mail Label No. EV 326 992 195 US 



Attorney Docket No.: 38833.8002.US00 



A. The Claims 

Amended independent claim 14 is directed to a polysuccinimide polymer having a 
weight average molecular weight greater than 150,000, and a substantially linear 
morphology, such that a branch point occurs fewer than once every 8 residues. 

B. The Prior Art 

Chou describes a process for producing polysuccinimides in which a surfactant is added 
to the reaction mixture, resulting in improving mixing characteristics (reduction of torque) 
and improved color in the product. See, for example, column 3, lines 34-36 and 55-60; 
column 8, lines 57-57; column 10, lines 35-38. However, the molecular weights of the 
products produced in the illustrated preferred embodiments (Examples 2-3, Example 1 being 
a comparative example) are not especially high: 12,261 Da and 1 1,368 Da, respectively 
(based on the molecular weights of the polyaspartates produced by hydrolytic ring opening 
of the polysuccinimides). Accordingly, the products disclosed in the reference have 
nowhere near the molecular weight recited in the applicant's claims. 

Since the reference does not disclose all of the elements set out above in claims 14 and 
19, the claims cannot be anticipated by this reference under 35 U.S.C. § 102(b). In view of 
this, the applicant respectfully requests the Examiner to withdraw the rejection under 35 
U.S.C. § 102(b). 

IV. Rejections under 35 U.S.C. § 103(a) 

Claims 1-13 were rejected under 35 U.S.C. § 103(a) as being unpatentable over Adler et 
al, U.S. Patent No. 5,457,176 and Chou et al., U.S. Patent No. 5,856,427, in view of Kato et 
al, JP Kokai 1 1-240947. The rejections are respectfully traversed in light of the following 
remarks. 

A. The Claims 

Independent claim 1 recites a process for preparing a polysuccinimide polymer, the 
process comprising: 

(a) forming a solution of aspartic acid and a water soluble polymerization catalyst in an 
aqueous medium further containing a volatile protic acid selected from the group consisting 
of hydrochloric acid, hydrobromic acid, and hydroiodic acid; 
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(b) drying the solution to give a solid residue; and 

(c) heating the residue at a temperature and for an amount of time sufficient to produce 
a polysuccinimide polymer. 

As described in the specification at page 8, lines 6-25, the use of a volatile protic acid, 
such as hydrochloric acid, was found to be a useful method for solubilizing aspartic acid in 
water prior to polymerization to polysuccinimide, in that it does not leave blocking 
count erions upon drying. 

In accordance with the invention, therefore, a mixture of aspartic acid, the volatile 
protic acid (e.g. hydrochloric acid), and a water soluble polymerization catalyst (such as 
phosphoric or polyphosphoric acid, as recited in claim 4) in water is dried to give a solid 
residue. This residue is an intimate solid mixture of the aspartic acid and polymerization 
catalyst (see paragraph bridging pages 10-11 of specification). Upon heating, this residue 
forms a polysuccinimide polymer. 

As described in the specification at page 11, lines 21-25, and shown by the data for 
Examples 1-2 on page 17, the claimed process is effective to produce polysuccinimides of 
very high molecular weight, e.g. up to 200,000. The polymers are also substantially linear 
and light in color. 

B. The Cited Art 

Adler et al describe the polymerization of amino acids using acid catalysts. The 
reference states that the process employs "minimal or no solvent" (column 2, lines 14), and 
the Examples accordingly describe solventless processes, in which solid mixtures of amino 
acids and catalysts are blended (as described, for example, at column 4, lines 38-54) and 
directly heated. Preferred acid catalysts are oxy acids of phosphorus and sulfur (column 4, 
lines 18-21, and the Examples). 

To facilitate blending of the solid mixtures, processing aids (column 6, lines 6-20) may 
be added. These include, for example, "zeolites, sulfates, sulfonates, carbonates, 
perchlorate, silicates, chlorides, bromides, alumina, days [sic], glass beads, polymeric 
granule. Preferred processing aids include zeolite; silica gel; the amino acid polymer; 
alkylnaphthalenesulfonates; alkali metal, alkaline earth metal and ammonium salts of 
sulfates, silicates, and stearates; and combinations thereof." Although this list includes 
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"chlorides" and "bromides", there is no indication, particularly in the context of the 
disclosure, which lists various solid materials, that hydrochloric or hydrobromic acid is 
intended. 

The reference states that molecular weights "up to 60,000" are attainable; the highest 
molecular weight reported in the working Examples is 15,500 (Example 3). 

Chou et al ., cited above, describes a process for producing polysuccinimides in which a 
surfactant is added to the reaction mixture, resulting in improving mixing characteristics 
(reduction of torque) and improved color in the product. In exemplary procedures, aspartic 
acid is heated with the catalyst, phosphoric acid, in a dodecane solvent. As noted above, the 
molecular weights of the products produced in the illustrated preferred embodiments are in 
the range of 11-12 kDa. 

Kato et al describes a process for producing polysuccinimide by polymerization of 
aspartic acid, using hydrochloric acid as the catalyst, in an "aprotic polar organic solvent 
and/or phenolic solvent" (JAPIO abstract). The abstract does not specify further reaction 
conditions. However, there is clearly no indication that an aqueous solution of hydrohalic 
acid and reagent is dried to produce a solid residue, as recited in applicant's claim, since 
Kato uses an organic solvent. Nor does the abstract specify the molecular weights obtained. 
However, the applicant's specification, in discussing this reference, notes that molecular 
weights of up to 60,000 were reported (page 5, lines 21-22). 

C. Analysis 

The cited art does not describe or suggest a process in which both hydrochloride (or 
other hydrohalic) acid arid a separate polymerization catalyst, such as phosphoric acid, are 
used in a process for polymerization of aspartic acid. In applicant's process, the hydrohalic 
acid is used, not as a polymerization catalyst (as in Kato), but rather to solubilize aspartic 
acid without leaving residual counterions on its removal. This permits the formation of an 
intimate aspartic acid/catalyst mixture upon removal of water and the hydrohalic acid. 
Subsequent heating of this mixture produces the high molecular weight polysuccinimides of 
the invention. 

Nothing resembling this procedure-in which an aqueous solvent containing a 
hydrohalic acid is removed from a mixture of aspartic acid and a polymerization catalyst, 
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followed by thermal polymerization- is shown or suggested in the cited references. In 
Adler, solid reagents are dry blended, and in Chou, polymerization is carried out in a "high 
boiling organic reaction medium" such as dodecane. 

Finally, it is clear that the applicant's claimed process produces polymers of 
significantly higher molecular weight (e.g. 178,000, as reported on page 17 of the 
specification) than the processes of the cited art. 

In view of the foregoing, the applicant respectfully requests the Examiner to withdraw 
the rejection under 35 U.S. C. § 103(a). 

V. Conclusion 

In view of the foregoing, the applicant submits that the claims now pending are now in 
condition for allowance. A Notice of Allowance is, therefore, respectfully requested. 

If in the opinion of the Examiner a telephone conference would expedite the 
prosecution of the subject application, the Examiner is encouraged to call the undersigned at 
(650) 838-4403. 



Respectfully submitted, 





Registration No. 37,337 



Correspondence Address: 

Payor Number 229 1 8 
PHONE: (650) 838-4403 
Fax: (650) 838-4350 
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